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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve degree of 
freedom in a wiring design by preventing the occurrence 
of erosion of erosion when an embedded wiring is 
formed. 

SOLUTION: An interlayer insulating film 12 is formed on 
a silicon substrate 11 and then trenches 14-1 to 14~n 
are made on the interlayer insulating film 12. Then, a 
barrier layer 15 is deposited throughout the region on 
the side surfaces of the trenches 14-1 to 14-n, and a 
copper seed layer 16 is formed over the entire surface 
of the barrier layer 15. Then, jet plating is performed by 
using the copper seed layer 16 as electrode to embed 
the inside of the trenches. 14-1 to 14-n as well as to 
deposit on the interlayer insulating film 12 a copper- 
plated layer 37b raised in the region of the trenches 14- 
1 to 14-n and the peripheral region thereof. Then, the 
surface of the copper-plated layer 37b is polished by a 
chemical mechanical method, until the interlayer 
insulating film 12 is exposed to form a buried wiring 38. 



LEGAL STATUS 

[Date of request for examination] 20.02.1 998 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3191759 

[Date of registration] 25.05.2001 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 




http://www19.ipdl.jpo.gojp/PA1/result/detail/main/wAAAMQa4grDA411238703P... 2004/01/14 



<i9) Q^m^mif (jp) 



02) & m 4* If & $g ^) 



#Hf§¥H -238703 

(43)&0fiB ¥$11^(1999) 8 31 B 



MOTE* F I 

H 0 1 L 21/288 E 
C 2 5 D 3/38 
7/12 

H 0 1 L 21/88 K 



^SEltjR * OL (£13 110 



(2i)ms## 


iftBPFlO-38311 


(71)ffllffiA 


000004237 










(22)fflRB 


¥ffcl04p(1998) 2 ^20B 




jKSstwtE^HT a 7 # i ^ 






(72)&W# 
























(74)«SA 





(54) kimo^iw tmft&mom&m 



(57) 

[DUB] ««>ii*iaiSl©»*0», io-^a V*t« 

[fl?*^©] y => ^sis 1 1 o±icjimiMHK i 2 

SrJBlS U &|Cj|||||6IMI 12l:il4-l~14-n 
£flM-*-3. /<!)7ll5*il4-l~14 
-nrtOMIB^lCiB&tJ(JliniAMIl 2±©£«^«3» 
U D Til 1 5 ±<D-gLm^m is- FS 1 6 Sr^fiK-t" ' 
5. fcfc. Kg 1 6£«ffi£ U-C*«> >=*<£:fT 

v\ J8l 4- l~l 4-nrt«r»*iitr£#|;:JilH|&* 

m 1 2 jbt-fl* i4-i~i4 - n&xfi*<nmmm®.x-& 
vnz*9±#'*itmvt0m* ^137 bSrifisrt-s. 



(51) IntCl. 9 
H 0 1 L 21/288 
C 2 5 D 3/38 
7/12 

H 0 1 L 21/3205 




1 

l^ftmSftSrsftLT, lftE&fSffiiBM***©*WBJI&> Sir 
*tSfS&lWrlBl6»BI*««a-*-54-eW«l»*i-5 d t & 

-r 5it*3S i Eft©******©*^*. 

E&JRffi&m4©*£SUf *r, fltEW&U^oHiflW*-? 
OUT 5 3 -CW*Bfc*i- 5rit»tit5»**3Et 

* y *tfe»= J: 19 , SuE&JKv'- K»©±^A*EIMtW 
■CW*»*-*-Sr.i:-Cv lWE»rtfcS»&*E*«:JBfi!i 

WE**!**©***)*-*-* m. 
»t*®se^ft©ii5v^t£ii»i-5BirE4feSia«i*t<sfw^ 

**IBJfcXtt»«i-5»IWffl&^;K* 1 ©;< 



(2) $£B3¥l 1 -2 3 8 7 0 3 

2 

r, gfcft©fa# **sssnr^iwsc<is-*-5 2 

««^« y**l-J:9, l»E&*V- KSo±»c4fe*EJ» 
y<? *m©*«Ji«r»J*LTifflE»*ffl©fc«, MLfcitH 

»t5S*^ffi©ffiv^ffif-*fi"SHtfE^Sia^*t^©^ 

5rfflv^T, 'X £ t.fltJEf«* s S*3i*^5*-t?mrXie© 
y*«r?TV\ lt&EflJfM3'l&#ir!8l©;> ( y 

jgEi&*m©*«»Jf ^ nwawxot-twjBijzzffiW-ciatt 

icffiUi^b^fc^, fltE*i«@^SflE^)ll!4 s ilttii- 

<t «9 , mm&m^- Ksro±t^jsia» 

i^MU StlEm^^ y^&Sr^lffiL-r, ME 

40 ig^ffe, 

i. <9 , WE^JRv'- Ke<D±»^JSga^ 
SrJK*LT«fE»4r«*fc«, JKj*Lfc«T 
EA*B»tt»ro*t«Ui SrStflWEIftlftBtASBHii- S * 

•r 5 *m frmm.<vm-&*m x- h o t , 

S9E*»ii*-EI6S:J»*-t*W» 
5^ WE«»> y^jfelcJ: »9, flftEKS»BI±«wa(rE4 



3 

fc JH- 5 3i > ^ Sr PflJt-T -5 lb<»^ * 

?m&J&f&L. friz, grE* y ^> r. i 

9 ] S«±{rjKfig Lfcf&JKR <&B«^:£Wffi 

WE* » 5i *E» 4: J^fiR-f <5 W , 

£i\ fluEm^^ s/^jfetwi 9 , HuE^flI±t-HuE^ 

U 

&tw, grE^s->- Ksxi±g(E*iias<osw*ffii-*j 

*SrlBJkXtt»IWi-4»M*lSr*A/*r» l y*WL* 

mmTz*x*wmfa*-rz>zt*:¥r®.k-tz¥m#-mw 30 
mm)<ommmzBi&LXMf£,mzmibtc'&. 

^ y Affile «tl5 N HuEiteStflf±timlE^JiSga^*ti|sfWit 
U 

^ic, hue^jsv'- Kexi±gfEJttae«aiffl*ffi^*3 
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&m*z'&x'mmm&i-zzkz¥fmk-tztm&m®. 
imxm 1 1 ] ffrtE«** y#j*(4. atria* y*** 

t ft -5 »£»ft * v *8rC-fc 5 r £ £ 1" 5 it* 

m i 7!>m i o w^-nxa* 1 i-E^ro^-WfcisiEroiSii^ 

[*8l!ro»ttfcBlW] 
[0 0 0 1 ] 

-t-s. 

[0 0 0 2] 

Sr«o-C«IB«»tttJtai-5i:V^ «t 5«»frtett, 
T«MiniI»IW)ti:T»E«li:©aSiftSR«t*lx-C, Til 

fflfc*m^x*<o±\zj&f&znz,m&i&mm<omM&¥- 

^ LT co^E ¥ta^ki- 5 n t dSfffctfC # X v ^5 „ 
[0 0 0 3] KT, m9S.t/IE|l 0$r#RSLT, t*5l5CD 

tl«)ii*Ej»«)«fia^«fe^ov%TlttM-*-5. *i\ 1219 
(a) ir^-fi ^ {r, 3>a«i l to±ic->y 

«Kt;ii*»p>>5e*»ninftiMm 2&mu ^©±cd^« 

(III 2 (C> ai$B&0. 5« m, iO. 3 ~ 1 0 y m, W 
R1BS0 . 5^0*14-1, 14-2 X 14-3, 

14-nS:»*t5. MM (b) |C^-f-«t 

51-, 7* hU'^ h 1 3S-|^*L, (T a) 

iii^iS^yri 1 5 Srfgl 4- 1 ~ 1 4 - nrtCDftTO 

^msS/5 s ^^i-5©^B5il:-t"5^©?tftB9:itbn?)„ ft. 
lc, PEl (c ) l^^i-<tci(C, rco^->— 1 6 Sr® 



5 

mt-tzw* ?*mz±*), mi 4-1-1 4-nrt 
&m£>&tft&\zmfflmmwki 2±.<nfc^mm^K<ox 

0(d) \'7jki-£o\Z s fc^nffittttOFV (CM P :Ch 
emical andMechanical Polishing) ifc^cfctK 

iftKl 2^BW-t"6*-CW«L, Ml 4-1-1 4-n 

^^ii7^S LT*ltf>iA^ffiiga 1 8 

[0004] Ell 1 &#fiS LT\ JLfEIH 9 

(c) t*tiaK*J»8*il^ y^ftl^ov^-CBlW-*- 

So ^<omm* y*M2 ltt, WBBfc^^JI^ M 
-f**' (Cu 2+ ) #tgtf*ftTV*6;* y*j»2 2«r-W 

JR»*JxfcH**©*«*y^2 4i, «#!f^2 4 

±#fcMP LTV^S;* s/***affl©i»ffl*2 6 7« 
y*«2 3©JEK^6WrtfcBBp ttv^^ 5/^2 2 
o#W»2 7 fctttx/CV^*. *6>»^ H*LXttv>4 
v^s x ^ 2 3 ^l:(t*y^i: ^ ^ arft^ y ^ 

tim*-btis 1 ro#>^CJ; 5 ^ s/**2 2^ v 
^^^ibPftWf^ 6 SriiLT*SE* jx:/2 4rtK» 

So *fc, @£t£2 5 COTS 2 5 a \a*ffi* 1 7 

So 

[0 0 0 5] wOftiffi;* y*3£B2 1 Srffl^T. 

^fi2 5 0TB2 5 a \Ci/V n V^tE 1 1 &@£U * 
^lll^LT^^V^7K>'^ > ^^®l$ii:«t±iW2 6i8/y 
*i£2 2 6 i/!J ia«HJ£$n 

fc@i&&2 5** s/=¥S£2 2Offi^±*rcO0f«{4e^* 
spfcJBttU ^«T«^yy2 4ffliJ£jE ( + ) , 
^y=>S«li (fP3^-KSl 6) ffiflSrA (-) £i~ 

2<Dmffi&±lfT * v*cWL2 2 ££cRl(DJ; 5 Iwv-U = V 

s« 1 1 <omm^»k$ttftin\^ m^— Kg i 6 

7^*sis$nSo ^si 7<nmm* 

fetLfz* y*WL2 2 CtPfigft* $/:/2 4O±«BS^&<B0*^ 
JfeMWSo JJf*^WSifl«, * **«2 2©*a«rfltjL 
L*E«:Ttf\ H£tE2 5Sr^ y*lt2 3^6>a0WU 
Ti^y =3VS«l lSrH««2 5^b^c r©,fc5fc 

ski uftsrims, rrx% ±i2«gE^^^ 



(4) ftmW-l 1 -2 3 8 7 0 3 

6 

[0 0 0 6] ft*J, ±8B^*3V>T, mm*y72 4 {MS: 

iP-UaStSra-^i^fc^ 4SBBH8 5 7 - 7 1 l 5 o-5§- 
4*«*2 3 OH:£T«»nfTB75£»7fTm::K**n 

[0 0 0 7] MV- Kif 1 y^JB l 

t\ nmmth^^o) ttmntsinit* y*m*tizmzti 

SS^^foS (#J;tfi> CubathM (ENTHONE OMItfcOjSiB 

£)) o r 5 4»*J»IA 0 ^ 2 2 ftttfflt 

^oT, ra>*£\ 010 (a) Jtt/ISBI (b) {Zffk-t 

UC*fc* y**rfTV\ aHtfBW&tt*;* 
<?0 l 7 $r#tv^o 

[0008] *fc, ±mnmm^mu^tt^^ 

^ffiffl^ilSS^tfeS (W^tf, Microfab(EEJAttO 

mm&JF®— m^xtem i 4^^i-«t st 

1 4 - i (Ort^S* SaStteWPSBW-ifi^Hfll^flE 

tc^V K (void) «4ltl^v\ hn^^ 
U—x/als (electromigration) ^#^^<?^oTL^ 

Hi 3l-7jv-r<fc iSSirXS^tttt^^b 
[0 0 0 9] 

izWm&M UTfH 1 4 - 1 - 1 4 - n OrtfflSfcl<Z>*«H«: 
^li^EiSl8 5:«t5t, Hi 0 (d) \-7f; 

40 *w*BS«fls^«^*<W**ixTBtfa*) co^^ 
^ ii5 t-T^i- J: 9 {c, (®<^j£v>« l 4 - j rticfli^ 

e»i 9&r*&-t2>t, f*4yi/>? m&<nmm'*# 
[ooio] rmt> cMP$ia^iii:fc^t, s 

M»»Btl 2(OBt«9*B6^4*se> U<D*§£\ B&5 0 
Oty^hn-A^W 1 4 - 1 - 1 4 - nrtlCCD 
50 *««r«LT«*ii*E»i 8*M&'fZ>tztb\at. JB 



7 

mt&IMRl I^KM^xm* y*M 1 7C11U- hSr 

oasan»Sraa!niu«4riMisu-ciMb«i: lt, ->u=>>- 

5. JBIflfeiftlKl 2^S(±Jtfctt> $f!©ffi 

SWrtWSi^ £ w 5T-^ < |&£ * *lT±E^ a - g > 

[0 0 11] ^vmmit. ±ifi<OVttHcffi^T*$tifc 
tor-, *6^)8lroBai8l^3egp{i»cfflfSri2:»t^JRia«l«-<sf 

[0012] 

[RHSr/Wfe-f 3 ±fEH!IM^ftf j*i"Sfcfc 
l»**llE®©^Wt^ S«±fc»J*L;fci&»»M> 
eiTF-X&ttffiteJftSrRtts ±E«fc£trlftttfllro-hK& 

M»-*-<5=.£-c, ±E&JSSffi«M***©i#8iJi5:> ±EJg 
£L.TV^ 0 

[0 0 13] W*^2fE«co^B^[±, f»#JglE 30 

taSB#fflg^fbLftv>i;£|tn^&iffiLT, ±%&&mz& 
[0 0 14] M*3!3Ette>a91i2, m««ie . 

•o**#«fi»«s*SK« 9 > ±e««* v *mx 

[0 0 15] ffl!#*4E«©38WM:, Ii*3S3IE 

*T-jjfcu ^ttrofittfsxaj'BSrasMb-f-s 2# 

UC, ±E&JH£«ltm0i&MJI«\ ±E?# 
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£ LT^5„ 

[00 16] »*3fi5 8E«0*WI4, m&±.\cM 

v— K«£-2f©ffiH£ LT, *ft©|6]#;JSH#M^{b L, 
frV>l#fa®^£^i-«^ 9 s ±l5-feJK-> 

- KJH©±K&JRE*ft*mwi*«JB*JBfia Lt ±E*«r 

9. ±iaa*ii*iail*r»*i-s», *t\ iE&JRf 

- KSXIi±E*6a^C»iia*ffi^*sf't5ll»K^ffi<Oil5 

i-5aiffl*l*^7t*m 1 ©;< y=¥?f££ffl<^Ts 'X £ <b 
±Ef®/5 s S&ji* * T"fitJX^(7Da;^> y # SrtTV \ 

IS©1S/ y **rt¥ 9 £ £ X\ ±E&«fi*Mm«>ji 
g|Ji£\ ±E«&t>*^©^32lIJ&T-i£bttt-ffi9 ±^fe* 
fcm, ±EHta»*±EI6»Bt^«lH-#-5*-eflFI»l»* . 

[0 0 l 7] 'Sfc, »**6E«ro«?B»4» »£±f^ 
Bio Lfclft»IR«>Elil J f'^«BflcU»Sr8a!»t, ±E»«:£tf 

v— KJiSr— *«)«*£ LT, 

KB©±l-*lRiaiftWW«)*«Ji*»*L,T±E 

v±ftmmm*mm-r2>*.x*mmifo£'fzz.kx\ ±e 

«5» ±E«*3i*E**»*i-*^ ±E^:JR 
i^v^ffitr*fi"3±E^JBEI&*t^wM«SrffiLihX««i 
4:'b±E»^ai«>)i*ixS*fS&XSro®^> >y*&ft 

aes:, ±Ef»su ? -e^5affi«T-o^t^^9±/!*5P 3 ^ 
[0018] *7c, is*«7!Etomii, mm±^m 

fife L fc»ft*ffi<0E» ^ £»tfcfc« 5r R 1+ . ±E» S: ^ tf 
KWSr— *ro^ffii;i-3^> s/=¥jfelc«t 9 , ±E 

Str±Elft»»* J «ai-**TW»«8*-r*-4:T?, -t 

lc#9, ±E«ai&^Ei&&fl2J*-rsR?s ±E^ 
gfilWn, '><t< £ tJbE»S:Bft<1H*^± 
E4fe«E»»l*«>it«4rRiit-*-**ft«IHIitS4r»* 
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[0 0 19] *fc, ifU*J!8l3«i©«W»A, S«±fc» 

KJB y*ttcKJ: 9, ±E 

EfltSraafcft', »jftUfc±BAflEil*m©i«IHi*: /« 

±Ea*a*IB«SrJI5*-f5R, *i\ ±E« 

<t(>±Eio±Ofl*K, ±EA*E«tt»o**f 
»^*fi- 5 v f- y 7 SrffiJhi- 5 fc. * ? S &7£l& 

&mttn<vMmm*, ±.fcmRxf%<z>mmm®x&mz 

*-eWSMfc*-ra r t &&mt ltv^s. 
[0 0 2 0] ttM9lEiro^itt> BMR±fc» 
fig Ufc«ft««©EJft^^«BJfi[tr**l9:«^, ±EWSr£tf 

f-KfJ*r-*©««i:-t5«*>s'*i*t-J:5, ±E 

fv.7< y J; 0 „ ±Elft»Il±Jc±ffiAMlB»WW«) 
*t«Jf £»<fl2l&U fcSvtt, ±E«^t^ y+ffiCJ: 
(5, ±E*6tiyK-hl-±E^Sia8»*t)|s|-rotSSfS4r^BfeL 

EJt&V-toHJiafHK-CiSittlcStOi^b^fclSs ±E 40 
[0 0 2 1 ] IS*JSl 0E«©«W«, a«±i- 

m->- KJiSr— *©«St-*"**ft> ySPife^i tK ± 

±E*Srtlit)fc«, #J*Lfc±B£ilEIIW**©*«S 
£ W V±E*6l»JR**«a-*- 5 * T*«SI&*1- 5 r t X\' 
±Ej»rt^ffi*a*K»SrJK*i-5*i«*S!flI«)«iS* 50 
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HxU:«»K ±Effl*i&*E»Sr»*-*-*B, *i\ ±E 

«fc?>, ±ElftlW«±l=±E4aiE«*t»«)*S[S*«<« 
-hE&M->- KJBXI±±E««Ji©»ffi*ffi»-*i»tS« 

T , ft # WfW *-fk U * v > l *W *SE «r St-*"** 

t< y*SrtT5r. £T\ ±E4fe«E*ttW©*fflB*» ± 

mmRxfznfflmmts&xamzfe <o ±*s p>*fctg, ±e 

LTV^. 

[0 0 2 2] «#JSl iEH$<03S"£l*. 

±SES»/ ±E^< y 3rii£&-kE£&± 

[0 0 2 3] 

0*i3Etfl 

0 1W02I1 r l HlM^fci^M 

jB©»3t*ffiSr»M-rsxai«IWfffiH, *fcs H3li; 

*3 It 5 Wfa<0#fffl®M *7rr$-T&Mm X #> Z „ r ©fi»J © ¥ 
7 b^itW^fofc 1 ?, E13(C^-rJ; 9 I', il4-l~ 

mm&it-tz2jimmm) *mi<xmm* 

12 (d) ^^-t-J;5t-> H> y#S3 7 a & s i«14 

5„ **3. lilB]- 

[0 0 2 4] r ©Wro^aWtifilBwHit*****-*"* 
trti, *-f. Ell (a) Ui7Fi-J;5K, fJa^SISi 
io±^M|IBIMft«i 2Sr«f*U» *o±<o^*IC7* 

&i^JiFAifei»ii§i 1 2 K>E»^e»ffiji, iM-i-i 

4-nSr^-f--5, r©^, PEJ (b) Iw^-f-«t7lw, 
7* h Ui^^ h 1 3&I&*U ^!)7I15«14- 
1~1 4-nrt©fflStHEiSSt>'^r B 1*fei»)IIl 2±W^ 
Wr^itfU A y 71 1 5 ±W^«l-« V- Ki 1 6 S: 
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[0 0 2 5] KS l 6 0»**rl»*.fc^y 

=i >S« lit, Bn t^ihft«t^ * 2 l <E>@ 
^tS2 5(7)Ti2 5a{:i£L, :«)S2 5{:^y 

U m9L*y72 4&— *©t*i l> Sfc* 

StRl 1 (i->-Kil6) «H&#fl>«tti: LT. :o 

^V>^>y«:^S!j*^:TPfittJl : 2 6 <fc 9 ;* y**2 2 £ 

tt, «HV- KJi 1 6 0ii:^^ y*H3 7a &i#;f»£^ 
S. ^ffiWPlBaa*, * y*»2 2©KU«r#ifcL«afi 

l l £@;£1K 2 5 
[00 2 6] r<£>#jT*t*. ffi*y*m<Dmffil±. &mi" 
— KJf l 6^48^ y^rS 1 7^»W*ffi^*5tta*;8K« 

^r^(^<ltt^ii:gftmSE^«i"^ i: J: 5 *ffi3ft5P6¥ffl* 
ft> y*»©»ric*«t»t 5o i-*to*>, B3t*tJ:5 
»14-1-1 4-nrta*«fti&*ft6*-C0>BfrI 

y*SrfT5. w*U£J:9. Hi (c) ^^i-J: 5 

»&tf £*fc*K3W¥»ft*M !f*l3 7a a*4MX3 

fc&tc, «8f£Sr— S.fltitU, rcom. ±ffi*<DiS8K«8fE 
(?L) ©BPtt^**4< KOlCHi:*5BBP» 
(7L) fflS-CWu ffl^itaiSft^, jgffi J; * fcBBn 

[0 0 2 7] ~<n'&^ * y^mffi^f-^ZVWWz-X 

14-1-1 4- nrt^ffl«)ai*ixT^b^«Xatw*3 
Lt*ot, Ell (c) fc: 
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»*-C«> 3"*»3 7 a »14-1 
- 1 4 - n &-?<Dm<Omi9-&®fBMbtSM& 1 2 Ji(Dffl<75||g 

:Oil4-l-14-n±SS-CfflO«a 

S##<ft5 0 n*Ur«fc?K 13 2 (d) K^-TJ: 51-, 
f»14-l — 14-n Rt/*OHia«*ft-C*iX^<0€B 

[0 0 2 8 ] H2 (e) ICT^i-J: CMPS 

fcfflV^TJimifttUll 2*S«W-*-6*-rtPI> y*»3 7 

4-1-1 4-nftmz<D&m* y^i3 7^ltl 

^ [0 0 2 9] LftiJot, r.©« ©flirt fc±*Ui, JBffi 

y^f ^ ^ ^ t ^ EUR 

ti, t 2 tt. »i 0 f |Wart»-R**ixS o rjxtt, BSi 

o »t«x.5 1 asiojfl^^ *«**a^iKv ^«3f k»» 

b°— ^ttl 2 ^0. 8—1. 2A/dm 2 C, A^jttSffitt 
gftffi I l < RO ? iE^^y^^l:^tcot: ,, — ^{6 I 3 f^s I 2^»& 
l/2KR^£*x5 0 ttfc, Z(Om<D&%mk It, # 

[0 0 3 0] 2 HifcP'J 

«o^a>^«^«3s*feo, jBiHttw^-tn (El 

l. 2aVH3#HS) t*#<R45tl5lt »14 

- i-i 4-nrt*sa«>ii*n5 4-ei-«Ei-^ y^msE 

/N°^-V^S9^T*fc5o »14-1-14 

^ct^i-, — ^rpi^ffitt^^HaE^^^asit (an 
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